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Abstract

The majority of individuals with Parkinson’s disease (PD) experience voice and speech difficulties
at some point over the course of the disease. Voice therapy has been found to help improve voice
and speech in individuals with PD, but the majority of these individuals do not enroll in voice
therapy. The purpose of this study was to determine whether watching short videos about voice
symptoms and treatment in Parkinson’s disease influences readiness to change, stages of change,
and self-efficacy in individuals with PD. Eight individuals with PD participated in the study.
Fifteen videos were chosen, three representing each of the five stages of change. We chose videos
from YouTube that represented variety in speakers, content, and genre. We found that readiness to
change significantly increased after watching videos, suggesting that watching videos helped these
individuals move closer to actively improving their voice and speech. In addition, five of the eight
participants showed forward movement in stages of change. Finally, self-efficacy demonstrated a
positive trend following video watching. Overall, our results demonstrate that watching videos
available on the internet can influence individuals with Parkinson’s disease in changing vocal
behavior. Implications for future wireless health applications are described.
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1. INTRODUCTION

Parkinson’s disease (PD) is a progressive neurodegenerative disorder [6, 35] with an

estimated incidence rate of 13.4 per 100,000 person-years [12]. The highest rate of incidence
of PD occurs in individuals over the age of 60 years [12]. Approximately 89% of individuals

diagnosed with PD will experience problems with their voice and speech [35]. The voice
and speech of individuals with PD is often marked by a combination of the following:
reduced range of articulation, reduced pitch range, reduced loudness range, and imprecise

articulation [5, 10]. Due to the progressive nature of the disease, these problems can worsen
over time and make it difficult for listeners to understand speakers with PD. Voice therapy
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provided by a speech-language pathologist (SLP), such as the Lee Silverman Voice
Treatment®, have been shown to benefit individuals with voice and speech disorders related
to PD [35].

Despite the potential benefit of voice therapy for individuals with PD, it has been estimated
that less than 5% of individuals with PD enroll in voice therapy [35]. The exact reason why
more individuals with PD do not seek therapy is unknown. One potential explanation may
be related to individuals” motivation and confidence in their ability to change their voice and
speech. Stages of change, readiness to change, and self-efficacy are metrics that previous
researchers have applied in voice therapy literature [20-22, 34].

Sages of change is one dimension of change described in the transtheoretical model of
behavior change [7, 31]. Five basic stages of change have been described in the literature:
(1) precontemplation where individuals have a lack of knowledge that change is needed or
lack of motivation to change, (2) contemplation where individuals are considering behavior
change but are not currently committed to initiating the behavior change process, (3)
preparation where individuals are committed to behavior change in the near future, (4)
action where individuals are in the process of behavior change, and (5) maintenance where
individuals continue to display the changed behavior and avoid relapse [8, 31]. Readinessto
change estimates the likelihood that an individual will work toward making a behavioral
change from one stage to the next [9, 34]. Self-efficacy estimates an individual’s confidence
in his/her ability to change his/her own behavior [3].

Potential change strategies are recommendations by the National Cancer Institute to
personalize intervention in a way that encourages individuals to move from one stage of
change to a later stage of change [13]. These include personalizing information about the
consequences of behavior change for individuals in the precontemplation stage, and
encouraging problem solving for individuals in the action stage [13]. Behavioral
interventions using appropriate change strategies should be able to increase readiness to
change and self-efficacy, moving individuals from earlier stages to later stages of change.

Video may be a useful medium for persuading individuals to engage in the behavior change
process. Lian (2011) described internet video sharing as the fastest growing internet-based
multimedia service [24]. In addition, marketing researchers are evaluating the persuasive
potential of online video [15]. Video as a persuasive system could potentially benefit from
the principles of tailoring and suggestion [28]. The principle of tailoring suggests that the
more a system is tailored to an individual, the more persuasive it is likely to be. In addition,
the principle of suggestion provides support for the idea of offering targeted messages at
“opportune moments” to increase persuasion [28].

In this study, we wanted to determine whether watching short videos influence readiness to
change, stages of change, and self-efficacy in individuals with PD at risk for voice and
speech disorders. We discuss the use of videos in voice behavior change.
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2. RELATED WORK

2.1 Voice problems in Parkinson’s disease

Patients with Parkinson’s disease benefit from voice treatment to address to reduce voice
and speech deficits attributed to the disease [33, 35]. The current problem that remains is
motivating patients to take action to improve their voice and speech. This is true across all
voice therapy patients, not just those with PD.

In a previous study, the researchers found that only 61% of patients adhered to physician
referrals for voice therapy [30]. In a second study, the researchers found that only 35.4% of
those patients who initiated voice therapy actually completed the recommended therapy
[30].

Results from a study by Teixeira et al. [34] may provide some insight into the lack of
therapy initiation and follow through. These authors administered the stages of change
questionnaire (URICA-VOICE) to 66 voice patients at the beginning of therapy. They found
that 87.9% of the patients were in the early stages of change: precontemplation and
contemplation. The researchers suggested that being in these earlier, less action-oriented
stages may lead to decreased adherence in voice therapy.

Another research team offered suggestions to facilitate the transition to later stages of
change in voice therapy patients [22]. These suggestions are similar to the potential change
strategies [13]. For example, they suggested that for a patient in the precontemplation stage,
one possible strategy would be to increase the patient’s awareness of behaviors that may
negatively impact the voice [22]. This is similar to the precontemplation stage potential
change strategy of increasing the patient’s awareness that change is needed [13].

Despite clinician knowledge that both initiation and adherence to voice therapy are
problematic, few studies have empirically studied this issue. In addition, these studies have
examined a general population of voice disorder patients, rather than a specific subset. The
current study seeks to determine whether videos can influence behavior change in a specific
subset of voice therapy patients: individuals with PD.

2.2 Health videos

The idea of using video as a persuasive system for patients is actively being explored. Huh
et al. [16] discussed the benefit of health video blogs (health vlogs) for both informational
and emotional support. In the study, the researchers examined health vliogs created by
patients with HIV, diabetes, and cancer. They found that health vloggers used video for
multiple purposes, including: educating others, inspiring others, and both seeking and
offering social support. In the paper, some suggested potential design implications for this
rich medium included: (1) supporting education and (2) self-monitoring: video could be
used to capture changes in the self over time.

Another study addressed the importance of content presentation in persuasive videos. In the
study, the researchers compared an annotated how-to video with a non-annotated video [17]
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viewed prior to an image manipulation task. The researchers found that annotated videos led
to greater self-efficacy, satisfaction, and ratings in the subsequent task.

In voice therapy literature, video has been examined as an alternative augmentation to home
practice of therapy exercises. Van Leer and Connor [21] compared two methods of
intervention in a randomized crossover design: written therapy instructions and video
demonstrations (by both a clinician and the patient) [21]. In the study, they found that
patients’ practice frequency and overall self-efficacy were significantly greater after a week
of video demonstrations for home practice than written instructions. A second study by the
same authors (2015) compared home practice with written instructions against a
combination of written instructions and MP4 videos. The authors found that those in the
MP4 group reported significantly greater generalization and self-efficacy for generalization
of target voice production than those in the control group. These studies together suggest
that video can be instrumental in increasing adherence and self-efficacy for voice therapy.

Researchers under-explored how videos can persuade individuals not currently enrolled in
voice therapy to take action. In the current study, we look at individuals with Parkinson’s
disease because even if they are not currently experiencing voice and speech difficulties,
there is a high likelihood that these problems may develop over time.

2.3 Wireless health for behavior change

A myriad of literature targeted the use of wireless health technologies, such as smart phones,
web interactive systems, and wearable devices to influence motivation for behavior change.
In Wireless Health proceedings [11, 26], interactive systems have focused on improving diet
and exercise habits in order to prevent later health problems. Du, Youngblood, and Pirolli
[11] introduced a goal-setting system for tracking changes, such as diet and exercise, that
allowed for social interaction among group members. The researchers found the following
changes: increased healthy eating, decreased stress, and increased physical activity. Murray
et al. [26] introduced an avatar connected to automatic measure of physical activity based on
accelerometer readings. Both of these studies address changing behavior as a preventative
measure, similar to our goal in preventing PD patients from experiencing further voice
problems.

Behavior change is possible with short-term interventions. Park and Gweon [29] examined
the impact of a short intervention on motivation for behavior change in smartphone use. The
researchers compared two groups on moderation of smartphone use: a group who
participated in a decisional balance exercise and those who did not. The authors found that
even a short, 5 minute intervention trended toward increased likelihood of movement to later
stages of change and decreased smartphone usage time to a greater degree than the control
group. In addition, the researchers found statistically significant increased seeking and
complying with interventions, as well as significantly more intervention applications used
by the test group, which used decisional balance exercise.

A study by Lee et al. looked at providing a short intervention to educate individuals about
behavior-change techniques for personal goals, with follow-up sessions to assess use of the
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behavior change strategies [19]. The researchers found that the richness of the content
provided through the intervention was important to later implementation.

While the current literature provides evidence for ways to influence behavior change, none
of these prior studies evaluate an intervention using videos to influence behavior change in
patients with PD. In addition, prior voice therapy literature has examined inclusion of videos
in therapy [21], but not for advocating enroliment in voice therapy. Therefore, we want to
determine whether videos can influence stages of change, readiness to change, and self-
efficacy in these individuals. The results of this study can provide evidence that a wireless
health platform using videos to support behavior change would be beneficial for individuals
with PD.

3. METHODS

We hypothesize that after watching videos targeting potential change strategies that
individuals with PD will demonstrate forward movement in stages of change, and increases
in readiness to change and self-efficacy. To test this hypothesis, we administered stages of
change and self-efficacy questionnaires to participants both before and after watching a set
of pre-selected videos related to PD.

3.1 Participants

Eight individuals with PD (5M, 3F, 54-86 years old) participated in the study. Inclusion
criteria were: (1) individuals must be diagnosed with Parkinson’s disease and (2) have no
hearing or vision problems that would significantly impact their ability to interact with a
computer screen and watch videos. Prior to inclusion in the study, all participants completed
an informed consent document approved by the Michigan State University Institutional
Review Board. Participants’ speech ranged from nearly normal to moderately disordered.
One individual, P8, had previously received voice therapy for PD-related speech changes.

We recruited most participants from a local support group for individuals with PD, while the
remainder of participants was recruited through referral. We chose to recruit from this
support group because these individuals are generally motivated to seek information and
support from others in coping with Parkinson’s disease. Initially, we had 12 individuals with
PD express interest in participating in the study. However, only 8 of the 12 participants were
available during the study period. While this was smaller than our targeted number, prior
studies have evaluated voice therapy results from eight or fewer individuals with
Parkinson’s disease [4, 32, 33] and reported significant results of treatment. Therefore, the
sample size was determined to be appropriate for the current study.

3.2 Questionnaires

Each participant completed two questionnaires that measure stages of change, readiness to
change, and self-efficacy: URICA-VOICE [34] and health-related self-efficacy [23, 27].

URICA-VOICE [34] is a modified version of the University of Rhode Island Change
Assessment (URICA). The URICA and URICA-VOICE consist of questions related to the
precontemplation (PC), contemplation (C), action (A), and maintenance (M) stages of
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change. The URICA-VOICE is specifically designed for individuals with voice disorders
and consists of a total of 32 items. Items in the URICA-VOICE are rated using a 5-point
scale ranging from “strongly disagree=1" to “strongly agree=5", and a middle score of
“don’t know=3.” Example items include: “Voice treatment is a waste of time for me because
my voice does not bother me” and “I am dedicated enough to improve my voice problem.”
For the URICA-VOICE, readiness to change is calculated by subtracting the mean PC score
from the sum of the mean C, A, and M scores. To measure individuals’ current stages of
change, we used the readiness to change scores and the recommended cutoff values: <8=PC;
8-11=C; 11-14=PA/A [34].

For measuring self-efficacy, we modified an existing self-efficacy scale [23, 27] to address
voice behavior change. We substituted the word “health” with the word “voice” [23, 27].
For instance, “I can have a positive effect on my voice.” Statements in the self-efficacy scale
were rated using a 5-point scale ranging from “disagree very much”=0 to “agree very
much”=4.

YouTube.com provides a myriad of educational and supportive videos helpful for PD
patients. For the current study, YouTube videos were included because they are publically
available and address a wide array of topics. To select videos to show to participants, one
researcher, with domain expertise in voice therapy, conducted a keyword search of YouTube
to identify pre-existing, publically available videos related to Parkinson’s disease. Keywords
included: “Parkinson’s patient,” “Parkinson’s disease, voice,” and “Parkinson’s disease,
speech.” Each search returned over 1,000 results. However, after the first page, the videos
quickly started to demonstrate repetitive information. For instance, when using the keywords
“Parkinson’s disease, voice”, videos related to three voice therapy programs: LSVT®,
Parkinson Voice Project, and Voice Aerobics were contained in the first page of results. The
second page included videos of the same voice therapy programs, having a great deal of
content overlap with the videos from the first page of results. These were often presented by
the same type of speaker [e.g., speech-language pathologist (SLP)].

Accordingly, we started with the first page of the video results and continued to add related
videos suggested by YouTube until we had 30 videos total, rather than working down the
list of search results. The videos discussed various topics related to PD, including: disease-
related changes in voice and speech, the impact of voice therapy, coping with the disease,
and strategies to combat disease-related changes. The content and genre of the videos also
varied, where some had PD patients talking to the camera, some had clinicians presenting,
and some presented fact information about voice problems in PD. While assuming certain
video types might be more effective than others for changing behavior of the viewer, we did
not know which types were more effective than others (e.g., a patient speaking in the video
vs. a doctor). Thus, we diversified the video format and content to help reduce any bias that
might occur.

We defined the video content and format by: potential change strategy shown in the video,
media type (e.g., speaker, PowerPoint), speaker type (e.g., patient, doctor, SLP), speaker
gender, and speaker age. Two coders coded the videos together and negotiated any
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disagreements to determine which content and format each video contained. From 30 total
videos, we ended up with 15 video segments that included a variety of content and format as
shown in Table 1.

3.4 Procedures

Each participant completed an individual session of less than 1.5 hours. Participants
completed the questionnaires both before and after watching the videos. We presented
videos as icons on a PowerPoint slide, with the order of the icons randomized for each
participant. Examples of these icons are featured in Figure 1. Participants chose the order in
which videos were viewed.

3.5 Analysis

We used a linear mixed effects model (LME) for readiness to change and a Wilcoxon signed
rank test for self-efficacy. We chose LME and Wilcoxon based on the response variable type
and the distribution of the data. We conducted descriptive analysis for stages of change.
Data points were missing for P7 in the readiness to change analysis (one page of the three
page questionnaire for a total of 12 missing data points) and P5 and P6 (1 missing value for
P5 and for P6 post-video measurement) in the self-efficacy analysis. These values appeared
to be missing at random, as the events leading to the loss of data were unrelated to observed
variables (answers were omitted accidentally).

4. RESULTS
4.1 Stages of Change

Table 2 shows the stages of change scores for all participants before (pre) and after (post)
watching videos. In the table, columns 2-5 show the average results for the URICA-VOICE.
The participant’s readiness to change (column 6) determined the participant’s stage of
change (column 7). Two consecutive rows represent the data for a single participant, with
the first showing questionnaire results before watching the videos and the second showing
results after watching the videos. As indicated by the asterisk (*), P7 was the only
participant who did not complete all items in the questionnaire (one page was left blank).

Five of the eight participants demonstrated forward movement in stages of change. All four
participants in the PC showed forward movement to either C or PA/A. One of three
participants starting in the C stage showed forward movement to PA/A. Only one
participant, P7, showed backward movement in stages of change from PA/A to C, but this
maybe attributed to the incomplete data.

4.2 Readiness to Change
A LME model was run with readiness to change as the response variable. In the model,
participant was treated as a random factor and time (pre/post) was treated as a fixed factor.
Posttest readiness to change scores were found to be significantly higher than pretest
readiness to change scores, f=2.2, SE=0.9,df =7,t= 2.4, p<0.05, 95% CI [0.54 4.06].
Figure 2 shows the change in readiness to change pre- to post-video watching.
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4.3 Self-Efficacy

The effect of targeted video watching on self-efficacy was analyzed by means of a Wilcoxon
signed rank test. Post-test self-efficacy scores were not found to be significantly different
from pretest self-efficacy scores, V =8, p = 0.181. However, Figure 3 demonstrates a trend
of increasing self-efficacy from pre- to post-video watching.

4.4 Video Watching

Participants were instructed that they were not required to watch all 15 videos, but could
choose to stop watching the videos at any time. Seven of the eight participants watched all
videos in the study. Only one participant, P6, did not watch all 15 videos. When asked about
watching another video after the 12t one, he stated: “No, I don’t think so.” P6 did not
provide any additional information for stopping the video watching. P6 still completed the
two questionnaires following video watching.

5. DISCUSSION

5.1 Influence of Videos on Behavior Change

Overall, the results of this study demonstrate that watching videos available on the internet
can influence individuals with Parkinson’s disease in changing vocal behavior.

Readiness to change showed a statistically significant increase following video watching.
This result indicates an increase in the likelihood that an individual with PD will work
toward making behavior change (pursuing voice therapy) post-video watching. Future
longitudinal studies should be conducted to determine whether individuals who watch these
videos actually engage in behavior change and how long the changes last [18]. The useful
finding here is that health professionals can use videos to persuade patients to make changes
toward their illness.

We saw the largest forward movement in stages of change for individuals who began in the
PC stage moving to the C stage. One possible explanation is that individuals in the PC stage
benefit from any information, regardless of the potential change strategy targeted in the
videos.

5.2 Potential for Future Use of Videos in Influencing Behavior Change

The current study used publicly available YouTube videos to demonstrate that short video
segments can be used to increase readiness to change for voice and speech in individuals
with PD. The videos in this study represented a range of potential change strategies, and
were presented to individuals at varying stages of change.

Future research could consider the effect of videos targeting potential change strategies
personalized for individuals’ movement in stages of change and level of readiness to change
and self-efficacy. In addition, specific effects of one kind of video over another, such as
patient videos versus clinician videos, will be a scope for future work. This research will
help uncover videos supporting individuals at all stages to move forward in stages of
change, increase readiness to change, and self-efficacy.
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The information from this future research could be used in building tools that recommend
appropriate, personalized videos to individual patients. These tools could then be
incorporated into wireless health platforms to provide ease of access for both patients and
health care professionals. Since the videos will be selected from YouTube with appropriate
meta-data about videos online, the tool can match appropriate videos online with patients
based on their stages of change. This real-time access to YouTube videos would additionally
allow for viewing updated videos as additional content is posted. Health care professionals
can also use such tools to encourage individuals with PD to seek voice therapy for
improving voice and speech problems related to the disease.

The same strategy of using videos can be expanded to advocate for enrollment in voice
therapy to individuals with other voice disorders who may benefit from voice therapy. For
example, patients with vocal fold lesions may benefit from watching videos related to their
diagnoses. Voice therapy is often recommended to either determine the necessity of surgery
or used before and after surgery to optimize the outcome [2]. Previous research has
demonstrated that only about one-third of individuals recommended for voice therapy
actually complete the recommended treatment [14]. Therefore, by providing patients with
appropriate videos, health care professionals may increase patients’ interest and adherence
to therapy, which could improve the overall outcome of intervention.

5.3 Study Limitations

The current study provides preliminary evidence that videos can influence stages of change,
readiness to change, and self-efficacy in individuals with Parkinson’s disease. However, the
sample size should be increased in future work on this topic. Having a larger sample size
may uncover statistically significant increases in self-efficacy after video watching due to
the increase in power. In addition, due to this limitation, it is difficult to make strong claims
for generalization to the larger population of individuals with PD. Nonetheless, the results
are promising and warrant further investigation.

In addition, the current study only assessed stages of change, readiness to change, and self-
efficacy immediately before and after watching the videos. In order to assess long-term
benefits of watching the videos, additional assessments should be performed at periodic
intervals after the video intervention. For example, one self-efficacy study followed smokers
1 month, 3 months, 6 months, and 1 year after an intervention to determine whether
participants experienced smoking relapse [25]. These follow-up assessments can be used to
determine how long the effects last, and whether increases in these measures lead to
enrollment in voice therapy, which would be the ultimate goal of the video intervention.

6. CONCLUSIONS

The results of this study demonstrate that the use of simple wireless health technology, such
as watching videos available on the internet, can influence readiness to change for voice and
speech in individuals with Parkinson’s disease. The increase in readiness to change
demonstrates that, after watching videos, individuals with PD show an increased willingness
to work toward making changes in voice and speech.
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Our findings demonstrate how low-cost, publicly available online videos can effectively
impact patients” behavior change, contributing to patient-centered care. This pilot study was
a necessary initial step in the development of a wireless health platform that incorporates
video technology to advocate for voice behavior change in individuals with Parkinson’s
disease.
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Figure 1.
Left: an individual with PD. Right: a doctor. The screenshots of the video clips have been

intentionally anonymized.
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Figure 2.
Participant readiness to change over time.
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Figure 3.
Participant self-efficacy over time.
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Table 1
Video segment descriptions.

Video | Stageof Change | Potential Change Strategy | Length (min) Speaker (s)
1 PC Awareness 1:57:06 patient, friend, doctor, SLP
2 PC Awareness 0:39:13 patient
3 PC Awareness 0:14:60 SLP
4 Motivation 0:11:20 none (PPT)
5 Motivation 0:48:43 exercise expert
6 Motivation 0:56:96 SLP
7 PA Concrete action plan 0:07:43 patient, SLP

PA Concrete action plan 1:00:30 SLP

9 PA Concrete action plan 0:40:83 patient, SLP
10 A Problem solving 1:40:93 none (PPT)
11 A Problem solving 1:34:36 patient
12 A Reinforcement 0:06:83 patient, SLP
13 M Coping 2:05:45 SLP
14 M Coping 0:43:13 patient
15 M Avoiding slips 1:01:66 patient, SLP
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